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VERSATILITY 


...in a small package 


Small in size, low in cost, BIG in versa- 
tility... that’s the BRIERLEY Drill Point 
Grinder. Ideal for the small production 
shop. Model 21, shown below, sharpens 
taps, center drills and step drills. Easy 
to use. Drill grinding, point thinning and 
pilot grinding are handled at one setting. 
Also grinds standard drills into pilot drills 
for countersinking and counterboring op- 
erations. 
CHECK THESE BRIERLEY FEATURES 

¢ Capacity No. 60 Drill to 7/8” Drill. 
¢ Precision chucking assures precision pointing. 
¢ Point angle variation — 60° to 180° 
© Clearance angle is easily adjusted. 
e Handles taper shank, straight shank and 

right or left hand drills. 
¢ Available with or without floor stand. 


the famous 


BRIERLEY 


DRILL POINT GRINDER 


KEYSEATS 
OIL 
GROOVES 


QUICKLY— 
INEXPENSIVELY 


NATIONAL Keyseating 
Millers mill keyway in one 
pass; in straight align- 
ment with axis of work 
piece bore. 


Stock Miller sizes from ¥2” to 342” (bore 
diameters). Cutter widths from 2/32” 
to 1”, & larger when required. 
NATIONAL Oilgrooving Millers mill full- 
radius oilgrooves—specify open-end or 
closed-end type of groove. 


Eccentric Bushings available to increase 
operating range of each miller. 





“twin 
GRINDING 
WHEELS 


permits point 
thinning or reliev- 





Special Millers can be designed for almost 
every conceivable type of internal milling 
operation. 


WE WELCOME YOUR INQUIRIES 
WRITE FOR FREE BROCHURE 


NATIONAL 


MACHINE TOOL COMPANY 
Dept. BB, P.O. Box 25122 
CINCINNATI 25, OHIO, U.S.A. 
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| ing immediately : 
after point grinding & 

| without changing @ 
set-up. 


WRITE TODAY 
FOR CATALOG 


hy 
1 


The ‘‘ZB'’ Model 21 BRIERLEY Drill Point 
Grinder is available thru your WINSLOW 
Representative 


| |W PAY PRODUCT ENGINEERING CORP 
| 47 ST, JOSEPH ST., ARCADIA, CALIFORNIA $1108 


Manufacturers of the WINSLOMATIC and 
EXACTAMATIC Drill Point Grinders 
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Economics In A 12-Month Plan For Profitable Production 
; How To Cost Estimate Outside Jobs: Part I 
Metalworking How To Determine A Fair Day’s Work .... 
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see Twenty-five Points in favor of N/C 
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Square Shearing 
Machine Tool Forum Looks Ahead 
Small Shop Justifies Large Equipment 
see The Product Revision—Its Impact on 
Production Control 
Standards For Sheet Metal Work—Part III: 
Press Brake 
Standards For Sheet Metal Work—Part IV: 
Gas Welding 














MADE IN AMERICA 
GRIND: RADIUS—ANGLES on your SURFACE GRINDER 


Don’t fall for fake accuracy figures, the ONLY, HIGHEST ACCURACY, 
SAFE TO USE, LOWEST COST DRESSERS are “MIGHTY MIDGETS.” 


Original accuracy GUARANTEED FOR 10 YEARS _ against wear 


_ RADIUS DRESSER $54. ANGLE DRESSER & PRECISION 
, Otome $8.50 ANGLE PLATE $59. ° 


NALD lfmond $8.50 
on our 10 day 

money back 

guarantee 


Chatter Resistant, Spring Loaded Spindle 

Hardened shaft—bearing adjustable for wear. ; 

Diamond Sizere pertectly centered. Removable Angle Plate, precision 
asily set adjustable stops. 

CAPACITY—1% convex to 4” concave. _ — en othnyso ‘ 4 
~~ atter resistant, dust seale ardene 

Grinders $59. Di et Seto — slide, All surfaces precision ground or 

— — — honed. Ball thrust bearing. Set easily 
14", 20", 24", wheel size—$110 and accurately. Large wheel capacity. 


The “Mighty Midget” Line 


SPERMAN METAL SPECIALTIES + 2197 E. 2ist St. + BROOKLYN, N.Y. 11229 
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see Big Business, Big Labor, And Now— 
Big Technology 42 
Learning Curves and Transition Bridges 83 


Electrical and  [Electro-Chemical Machining Produces Conical 
Electro- Surfaces .... sees Sa? is 
Chemical Moldmaking With EDM—Justification, Application, 

emica Limitation 
Machining Let’s Follow Up On Electrical Discharge 
Processes Machining 

see Electrically Conductive Adhesive Replaces 

Mechanical Fasteners in EDM Electrodes 
Electrolytic Grinding—A Productive Process Now. .Nov 


Exhibitions The 1965 ASTME Tool Show Preview 
The Machine Tool Show—1965 
The Production Engineering Show 
Third International Machinery Show 
The World’s Largest Machine Shop 


Flame Cutting Flame-Sprayed Alumina Cuts Replacement 


And Sprayin Costs 
praying Flame-Cutting Shop Found “Hot” Way to Lower 





If you really want to cut time... 
GET THE FACTS 


(@ MANCHESTER] 


Fixed Positive Rake Tools 








Big Profit Builders for small turret 
and engine lathes, these recent addi- 
tions to the Manchester Cut-off Tool 
line get the job 
done better, faster 


... for less. . 
Write for catalog. 


Portage Double-Quick, Inc. 


P.O. BOX 1147 * 419 SOUTH PORTAGE PATH * AKRON, OHIO 44309 
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Flame Cutting 
And Spraying 
(continued) 


Forming 
Blanking 
Piercing 
Shearing 


Grinding 
Finishing 
Deburring 


MONTH PAGE 


see Angled Shearing Replaces Flame Cutting 
For Edge Beveling 
see How To Machine Hard-Facing Alloys .......... Oct 


Automatic End-Forming Quadruples Tubular 
Parts Output 

Fabricate Thick Shapes With Low-Cost Stacked 
Stampings 

Indexing Parts Feeder Ups Press Productivity .... 

Strange New Shapes Produced From Wire 

see Producto Enters Fabricating Machine Field ...Mar 

Bar Stock To Spline .. . Rolling Has Many 
Advantages 


Eliminate Internal Burrs By Piercing Inside Out ..May 
see Narrow Notches Made with Machinable 
Carbide Punches 
see Standards For Sheet Metal Work—Part II: 
Square Shearing 
see Small Shop Justifies Large Equipment 
Wire-Mesh Baskets Formed in One Stroke Instead 
Of Four 
Slug-Jamming In Compound Dies Eliminated By 
Urethane Strippers 
Selective Ejection—New Development For 
Compacting Presses 
see Standards for Sheet Metal Work—Part III: 
Press Brake 
Fluid Forming Produces Three Types of Difficult- 
To-Form Parts 
Motor Scooter Maker Profits By In-Plant Bending. .Aug 
see Die Clearances and Burrs—Their Effect 
On Piece-Parts and Tools 
Smooth Edge Blanking For Higher Quality Parts .. 
Angled Shearing Replaces Flame Cutting For 
Edge Beveling 
Gold Cornerlay In Brass Bimetal Cuts Cost Of 
Shutter Parts 22 
Check The Case For Staking 130 
Adjustable Stock Stop For Piercing Dies t 144 
Saddle Shape Formed in Single Step With 
Urethane Die r @ 
see Setting 90 Degree Bends in Sheet Metal ov 47 
Extrusion By Fluid Pressure: A New Horizon 
In Cold Forming Of Metals ry 125 
Press Line: A Versatile Production System ry 131 
Modular Tooling Enhances Hydraulic Shear 94 


Automatic Turnover of Workpieces Speeds 

Lapping 14 
Razors Are For Beards, Brushes for Burrs 20 
High Pressure Coolant Cleans Loaded Grinding 

Wheels 22 
Double-Disc Grinding Triples Clutch Production ... 24 
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Grinding Where Closer Tolerances Led To Reduced Costs ..Mar 28 
Finishing “i Shafts Ground In Two Operations Instead ™ 
- ix 
Deburring Is Machining Ceramics Your Problem? r ~=—- 86 
(continued) Power Brushing Replaces Chemical Stripping 20 
Deburring Rate Boosted By Abrasive Belt 
Machine 31 
see Diamond Nibs Establish Status As A Dressing 
Tool 122 
Changing Abrasive Belt Specification Eliminates 
Grinding Step And Reduces Rejects 12 
Powder-Metal Fabricator Maintains Length 
Tolerance By Double-Disc Grinding 14 
see Melt-Away Fixturing Gives Total Support 
At Reduced Cost 
Abrasive Belt Plunge Grinds Large Rolls 
Abrasive Machining Solves Refractory Metals 
Problem 
Bore Grinding—The Ingredients For Precision 
see Surface Finish Problems: Gray Iron 
Electrolytic Grinding . . . A Production Process ..Nov 
see Recovering More Dollars From Diamond 
Wastes 
Flap Wheels Trim Dollars From Cost Of Finishing 
Stainless Tanks 





Repair stripped threads in Bolster 
Plates * Tools « Dies « Machine Tools 
e Machine Parts. 


EASY TO INSTALL! 


rok 


Easy to install or remove using 
standard tools and taps. No inserting, 
staking or other special tools needed. 
E-Z-LOK inserts are low in cost — for 
use in cast iron, aluminum, magne- 

; . ; sium, steel, reinforced plastics. 
1. Drill, countersink (90°-100°) Sizes: from 10-24 N.C. to 1-8 N.C. I.D. 
2. Tap national coarse thread 


3. Install with bolt or screwdriver 


Specifications, Literature, Samples 
FREE upon request 


Le re 
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Inspection 
Quality Control 
Measurement 


Jigs 
Fixtures 
Gages 
Accessories 


MONTH PAGE 


How One Tool Firm Utilizes Surface Analysis ....Feb 
Unusual Index Table Checks Computer Ratchets ..Apr 
see Illuminated Inspector’s Mirror Aug 
see One Gage Checks Three Critical Dimensions ..Sep 
Surface Finish Problems: Gray Iron 

ZD at TRW 


see Successive Secondary Operations in Single 
Setups 

see Lead Screw Tapper Eliminates Clumsy 
Fixtures 

Vacuum Chucking Those Difficult-To-Hold Parts.. 

Turntable Speeds Submerged Arc Welding 

Winding Long Coil Springs On A Small Lathe .... 

A Quick Fixture For Straddle Milling 

Special Fixture Helps Cut Machining Time in Half.. 

Handy Gage Measures External Tapers 

Vise Swings Out Of Way To Clear Work Bench .... 

Thirty Degree Triangle An Aid For Drawing 
Springs 

Using Blanked Slugs Beats Cutting Discs 
From Bars 

Slide On Lathe Tailstock Aids In Scribing Work .. 

One-Hit Pierce And Extrude Die For Tapped 
Holes 

Fast Inspection Of Short Pins Or Shafts 

see Wobble Shafts Ground In Two Operations 
Instead Of Six 

Bed-Mounted Stock Stop For Small Engine Lathe.. 

Tapered Pins In Machine Vise Act As Parallels .... 

Adjustable Pipe And Rod Straightener ' 

Mandrel For Turning Angular Shoulder 

Rubber Sleeve Deadens Ringing Vibration 

Corrugated Metal Makes Holder For Small Tools .. 

Multiple Hole Transfer Tool 

Combine Baskets And Tote Boxes To Cut Costs ... 

Adopting Lathe Tool Post Grinder To Milling 
Machine 

Parallel Clamps Adapted to Tapered Work 

Slug-Jamming In Compound Dies Eliminated By 
Urethane Strippers 

Melt-Away Fixturing Gives Total Support At 
Reduced Cost 

Drill Jig Has Slide To Speed Loading 

Pusher Gage Locates Blanks For Secondary 
Operations 

Ball Punch Has Many Uses 

see Sulphur Sleeve Acts As Pilot For Boring 
Turbine Shafts 

Telescopic Parallels Add Versatility To Lathe 

Sleeve and Bearing Support Shaft End For 
Turning 

One Gage Checks Three Critical Dimensions 

Depth Gage Attachment For Tailstock Spindle 

Tooling Modifications Increase Lathe Production ...Oct 


126 
112 

98 
198 
110 
117 


122 


124 
124 


90 
96 


98 
198 
200 
123 
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Jigs Adjustable Stock Stop For Piercing Dies 144 
Fixtures Anti-Friction Mandrel Support 146 
Easily Made V-Support Provides Tool Clearance ...Oct 147 
Gages Hand-Operated Torsion Spring Winder 150 
Accessories Combined N/C And Peck-Feed Drilling Boosts 
(continued) Output > 10 
Economical Form Die For Yoke-Shaped Parts .... > 108 
Staking To Reduce Hole Diameters in Stamped 
110 


Machining Successive Secondary Operations in Single Setup ..Jan 20 
Burnishing Gold Pens With Diamonds 
Semi-Automatic Machine Holds “Impossible” 

Tolerances 32 
Sawing To Blueprint Tolerances > 98 
see A New Concept In Vertical Turret Lathes 
Turret Adapter Plates Make In-Plant Machining 

Pay r 20 
Using Blanked Slugs Beats Cutting Discs 

From Bars 22 
Tapered Holes In Forgings Speeded By Boring ... 24 
All The Advantages Of Tape, At One Third 

i rs reer suena ear Mar 
Special N/C Machine Outproduces Three N/C 

Jig Borers 








HIGH PERFORMANCE 


GRINDING 
and BUFFING 


MACHINES 
and Ultra-Precision 
Components 
SINCE 1897 


THE UNITED STATES 
for 12,500 SFPM wheels. 7% ELECTRICAL TOOL CO. 


te 40 HP Motorized aaa type Pre- 
Wide-type Buffe-—2 HP to Div. of Sperti Products, Ine. cision Spindt 

wt Dudley and Madison Pikes peng Spindle with Feed 
—! HP—12” to 7-1/2- South Fort Mitchell, Ky. Tool Post Grinder with Feed 


Vari-speed Snagging Grinder 


Diret drive poteeent Souter 
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Machining Combine Isolated Operations to Cut Costs > 101 
° r/o arhi —e P aes anne $ — 
(continued) N/C Machine Proves Worth To Aircraft Engine jo 
Producer ’ 20 
Longer Tool Life With Pearlitic Malleable 
CN ios nk e can eR caaaviRded seen teases eens ay 24 
Copying Lathe Speeds Machining of Steel 
ern Tre TT rT te oer er ay 30 
Commercial Machine Parts Benefit By Gun-Drilled 
Holes ay 111 
see Electro-Chemical Machining Produces 
Conical Surfaces \ 
see Now ... Low Cost N/C For Small Shops ...... May 127 
Setup Time Cut In Half By Systemitized Tooling. .May 
Unorthodox Methods Pay Off In Small Lot 
RO a ee 6 ard ata ihe aide ak as 
see Anti-Friction Linear Bearings For Special 
Router 
see Twenty-five Points In Favor of N/C 
Two Tracing Spindles Are Better Than One 
Turbine Nozzles Machined In One Hour 
see Melt-Away Fixturing Gives Total Support 
At Reduced Cost 
see Chip Removal Conveyor Increases Output Of 
ane ND: «ss wane aude wat caine oecae een Aug 
Lab Equipment Manufacturer Shortens Lead Time 
With Opposed-Head Machines 


148 NEW SIZES, from 
.0100" thru .0247” added to 
over 6,000 Class “X" gage sizes 
IN STOCK for Same-Day-Shipment! 


DE LT RO N IC F R E E! SAMPLE of this new gag@ 7d NEW “GAGE-GUIDE”’ 


OSTA MESA CALIFORNIA 
write Deltronic Corp. or use the reply card number. 
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MACHINES IN ONE! BENDING ROLL with 
ANGLE BENDING ATTACHMENT 


Something NEW — it combines the 
Capacity of an Open End Angle and Bar 
Bending Roll with the capacity of an 
Initial Type Bending Roll at a fraction of 
the cost of the two machines it replaces. 
WRITE for Bulletin No. 220, or for Cata- 
log No. 14, describing complete line of 
Punches, Shears and Bending Rolls. 


HENDLEY & WHITTEMORE CO. 
100 Blackhawk Blvd. Beloit, Wis. 
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You’ve never. 


seen it 
_so bright! 


ultimate in high intensity | 


ting for factory and office, puts light 0. 

r job, not in your eyes. Increases the 
efficiency and the quality of your product. Its 
illumination (45 foot 

candies at 12”) provides a clearer, brighter 
light in any given area Glarefree, the Roxter- 
te (6480) * is ideal for inspection and bench 
work. Magnetized base with 12” chrome 
seneck arm can be mounted on ma- 
tables, drawing boards, walls, any- 

Has on-off switch. Gooseneck twists 

ns to virtually any position. Separate 

e can be remotely located for 

ce requirements. Contains on- 

d pilot light. Has jack plug-in 


miniature t gh ntensity 


write: Roxter Corp. 
i? MY 
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DIVIDING 
HEADS 

612”, 8”, 10” 
Plain or Double 
Swivel, with 
floating index 
plate 


TWO-WAY 
RAPID 
INDEXER 


with 6” universal 
chuck or 
T-slotted platen 


9” and 12” 
TWO-WAY 
ROTARY 
TABLES 


Plain or with 
dial indexing 


Quick-Clamp 
Mil-Vises 

6” & 8” 

5” Swivel Base 
Vise 


Write for detaited literature 
Lifted fe) B-rmy fe) i ib 
aoe 7. - WVU were. 


11-6 Virginia Rd., White Plains, N.Y. 
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see N/C Turret Lathes Plus Unique Tooling 
Equals Flexible Setups, Higher Productivity ....Aug 

Tracing Can Be Profitable 

Sulphur Sleeve Acts As Pilot For Boring 
Turbine Shafts 

Monel Balls Turned To Tight Tolerances 

see Short Runs Produced Efficiently On Tape- 
Controlled Machining Centers 

Transfer Line Speeds Output Of Flywheels 

Tracer Turning Bails Out Motorboat Production ... 

How To Machine Hard-Facing Alloys 

Proximity Switch Controls 6000 Grooving 
Operations Per Day 

Home-made Tracer Conversion Triples Milling 
Rate for Zig-Zag Oil Grooves 

New Stainless Steel Conquers Inconsistent 
Machinability 

Trepanning Machinable Carbide Saves All 
Material For Tools 

Three Dimensional Milling From Two Dimensional 
Templates 

see Trim The Fat Off Machine Tools 

Face Milling Titanium Alloys 








. 2 pc. Reversible Jaws to ASA standards 
. Full Range of Sizes 4%” to 12” 


. Precision Made in Japan. Fully Guaranteed 


l 
2 
3. Type D, L & threaded back plates available 
4 
5. Only $56.00 for 642” size shown. 


Exclusive U.S. importer: Send for complete catalog 


cele) Mm) |-le)-an t-te [om 
Sm, 138 Baxter Street, New York N.Y. 10013 - CA 6-7722 
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SPELLMACO “SPOTTERS” 


A matched set of transfer punches 
for toolmakers, machinists & tool cribs 


Used for transferring location of threaded, drilled 
and reamed holes, slugs, blanks, etc. 
Precision made of finest tool steel—Carefully heat treated and tempered for 
long life—0025 undersize to facilitate use—Black oxide finish 
Set. No. 3-17, 28 punches with indexed stand—size 3/32” to 1/2” by 1/64”— 
plus handy 17/32” size. Length 4-7/8” ONLY $19.40 
Single sizes available 


R. L. SPELLMAN CO. - URBANA, OHIO 
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Housekeeping 


Safety 


Material 
Handling 


Numerical 


Control 


Pneumatics 


December, 
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Combined N/C And Peck-Feed Drilling Boosts 
Output 

New Extrusion Lubricant Cuts Secondary 
Operations 

Low-Melting Alloy Prevents Chip Accumulation 
In Cross-Drilling 

see Trends In the Tool and Die Industry 


Mist Collector Halves Cleaning and Inspection 
Costs 

see Flame-Sprayed Alumina Cuts Replacement 
Costs 83 Per Cent 

Plastic Film Replaces Grease and Paint 

Customized Dust Collection System Saves 
Manufacturer $4200 Per Year 


see Indexing Parts Feeder Speeds Up Press 
Productivity 

Chip Conveyors Eliminate Costly Lathe 
Shutdowns 

Chip Removal Conveyor Increases Output of 
Transfer Machine 

see Press Line: A Versatile Production System . 


The Evolution of Numerical Control At IBM 

N/C Slashes Time to Machine Matched Press 
Frames 

Taking the Mystery Out of N/C Positioning 

A New Concept in Vertical Turret Lathes 

Special N/C Machine Outproduces Three N/C 
Jig Borers 

N/C Machine Proves Worth To Aircraft Engine 
Producer 

Now ... Low Cost N/C For Small Shops 

Twenty-five Points In Favor Of N/C 

N/C Turret Lathes Plus Unique Tooling Equals 
Flexible Setups, Higher Productivity 

Short Runs Produced Efficiently On Tape-Controlled 
Machining Centers 

see Combined N/C And Peck-Feed Drilling Boosts 
Output 

see Trends In The Tool and Die Industry 


The Selection and Use of Air Supply Systems .... 

How To Control Pneumatic Systems 

Selection of Cylinder Types And Components 

Air Valves—Their Design And Operation 

Air Components In Machining And Assembly 

The Selection And Use Of Simple Air Tools, 
Accessories 


Precision Park Dedicated By Brown & Sharpe .... 
Producto Enters Fabricating Machine Field 


10 
14 


20 
36 


26 


24 
22 


20 


26 
26 
26 


72 
26 





Roll 
Forming 


Table Talk 
(interviews) 


Tool Corner 
(column) 


Value 
Analysis 


Vibration 


Welding 


MONTH PAGE 


Bar Stock To Spline . . . Rolling Has Many 


Advantages 


Business Climate Of Europe; Inc astrializing 
Underdeveloped Nations 

Chet Holloway Discusses Role Of Automatic 
Assembly Machines 


Tool Justification; Engineer’s Economical 
Approach 
How Tool Estimating Can Be Simplified By 
“Unit System” 
Charting System Reduces Scrap Losses 
Tool Procurement: Its Effect On Price, Delivery 
And Quality P 
Look For Package Type Holding Fixtures ......... May 
A Forum In Washington: NTD&PM Meets With 
SBA 
The Product Revision—Its Impact on Production 
Control 
Die Clearances And Burrs—Their Effect On 
Piece-Parts And Tools 
Big Business, Big Labor, And Now Big 
Technology 
Setting 90 Degree Bends In Sheet Metal 
Trends In The Tool and Die Industry 


Three Piece Sub-Assembly Now One Piece Die 
NEE oy ate oa Raine ween aes we mele awe Owalaaes May 

Springmaking Problem Solved With 17-7 PH 
Stainless 

One-Piece Valve Component of Free-Cutting Brass 
Replaces Sub-Assembly With Bronze Casting ...Dec 


Trim The Fat Off Machine Tools 


Turntable Speeds Submerged Arc Welding 
Welded Studs Replace Pierced Holes For Auto 
Trim 
Welding Capacity Doubled With Same Labor 
Force 
Tooling Threesome For Successful Welding 
Vertical Submerged Arc System Speeds Welding 
Of Heavy Plates 
Weld Tube-Ends Automatically— 
After Installation 
see Standards For Sheet Metal Work—Part IV: 
Gas Welding 
“Lip” Speeds Welding, Increases Rigidity Of 
Thin-Wall Tubing t 129 
see Trim The Fat Off Machine Tools , 3133 
Friction Welding Is Now Big Business! 2c «= 88 
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